The optical conductivity in the charge order phase is calculated in the extended Hubbard 1 model describing an organic Dirac electron system α-(BEDT-TTF) 2 I 3 using the mean field theory 2 and the Nakano-Kubo formula. A peak structure due to interband excitation being characteristic in 3 two-dimensional Dirac electron system is found above the charge order gap. It is shown that the peak 4 structure originates from the Van Hove singularities of the conduction and valence bands, where 5 those singularities are located at a saddle point between two Dirac cones in momentum space. The 6 frequency of the peak structure exhibits drastic change in the vicinity of the charge order transition. 
where a iασ and t (iα,jβ) represent the annihilation operators and the transfer energies with unit cells i, j,
44
spins σ, and sublattices α, β = A, A , B and C of α-(BEDT-TTF) 2 I 3 .
45
Hereafter, the energies are given in eV. The tight binding model for α-(BEDT-TTF) 2 I 3 [29] [30] [31] [32] [33] 46 is shown in Fig. 1 
where φ ασ is the Hartree potential, n ασ = a † iασ a iασ is the electron number, and δ is a vector between 56 unit cells. The energy eigenvalues ξ γσ (k) and the wave functions Φ αγσ (k) are given by
with the band index γ = 1, 2, 3, 4. The conduction and valence bands correnspond to ξ 1σ (k) and 58 ξ 2σ (k), respectively, since the Fermi energy is located between these two bands. The electron number 59 n ασ is given by
where the Fermi distribution function is The Green function G αβσ (ω, k) and the density of state ρ(ω) are given by
where N L is the number of lattice points.
64
The optical conductivity is calculated by the Nakano-Kubo formula based on linear response 65 theory. It is represented by
where the velocity matrix v γγ σ is calculated by
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The optical conductivities at several V a are shown in Fig. 2(a) . These values are divided by a frequency of the CO gap, ω CO , increases as V a increases as shown in Fig. 2(b In order to analyze the behavior of ω peak and ω CO , the band structure is intensively examined in 
Discussion

103
The drastic change of the optical conductivity near CO transition is characterized not only the CO 104 gap, but also the peak structure as shown in Fig. 2(a) and 2(b) . By careful analysis on the ρ(ω) shown 
